Rictor regulates MMP-9 activity and invasion through Raf-1-MEK-ERK signaling pathway in glioma cells.
Glioblastoma multiforme (GBM) is the most common and highly aggressive type of primary brain tumor. Tumor-associated macrophages (TAMs) secrete TNF-α that activates important survival pathways including Akt (PKB)/mTOR network. The mammalian target of rapamycin (mTOR) network functions downstream of PI3K/Akt pathway to regulate cell growth, proliferation and survival. mTOR exists in two distinct complexes-mTORC1 and mTORC2 that differ in their components and sensitivity to rapamycin. The rapamycin-insensitive complex (mTORC2) consists of mTOR, mLST8, Rictor, mSin1 and Protor and regulates the actin cytoskeleton in addition to activating Akt (protein kinase B). The present study aimed to investigate the role of Rictor-a core component of mTORC2 in regulating proliferation, survival, and invasion in gliomas. siRNA-mediated loss of Rictor function in human glioma cell lines, LN18 and LN229 and in primary GBM cells resulted in elevated expression and activity of MMP-9 and significant increase in the invasive potential of these cells. Mechanistic studies revealed that the activation of Raf-1-MEK-ERK pathway was essential for induction of MMP-9 activity and enhanced invasion. Interestingly, ablation of Rictor did not affect TNF-α-induced MMP-9 activity and invasiveness suggesting that TNF-α in the microenvironment of tumor might overrule the function of Rictor as a negative regulator of MMP-9 and invasion. Silencing Rictor had no effect on the survival or proliferation in the cell lines in the presence or absence of TNF-α. Our findings identify a role for Rictor in bridging two major pathways-Akt (PKB)/mTOR and Raf-1-MEK-ERK in regulating MMP-9 activity and invasion of glioma tumor cells.